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(54) HEAT EXCHANGER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a heat exchanger in which 
assembling workability can be improved and its small-in-size state 
can be realized by improving a heat transfer rate. 
SOLUTION: A plurality of fitting grooves 31 A, 31 B directed inwardly 
from end surfaces of thermal radiation fins 30... and having different 
depths from each other are recessed and formed. A refrigerant 
piping 32 is fitted and fixed to the fitting grooves 31 A, 31 B of the 
thermal radiation fins 30 in a state in which it is bent and formed in 
a zig-zag shape. 
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[0 00 1 ] 
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[0 00 2] 

- 1 2 3 0 m^M (F2 5D 2 3/0 0 ) OCiftStVC 
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$ntl^ a >&*PS1 1 5(D±*0C«3iMSl 1 6*SR 

»6hr*$0, ttW«i 2 l ©±«acW»*8Bctt»ail 

1 0 8 B#J&£3ftTl>£ a 

[0004] mrie^as 1 1 5 tt, it«tt©»«B« 

[0 00 5] */c. 1 0 6 OHSPCC«±T*f"J^ 

gfi-r-Ste^WE^ h 1 2 0^fi£3tir*50, C 
<D# 9 h 1 2 0Wffitc»»«^3ti:Hini 2 OAtJW 
Stitt^. ccM&«SWffly^ h 1 2 OOTtf fcttMH 

^pmi 2 2tca3iu-cfc«3, *-©&**u*±Eiis 1 

[0 00 6] HOC. »BS3§t* 1 0 3<DT#«ffltett«#i 
*1 3 5 3W«ffiSnr*JO, C©i«113 5Wc(Ji 
fB<$£flS 1 1 5 4#KJHte©»i*tM SEE 

[0007] *i/c, cnefflffiai 3eac«SBWi 

Ati&gtfB 1 1 6 CC J: O^a^fflithtHP 1 0 8 A J: 0 » 

sii o 8rt^^#m$n^> 0 ^or, ftasiosfi 
^ti^ur^b/cft, jft*«TeB©»!«Sffla«iP i 

0 8 BfrfcHtfflSl 2 2flO»aSl 1 5T6WC»jI-r 

cnwo-c, »as i o s »^fjg©»waK ( - 

[000 8] SgBMS 1 1 6«fc9Bfc#ffiSftfe»« 

<D— »t*#>^— h 1 2 3£iii&UTte)g 
mgM#? b 1 2 0 |*i*±j*U »5USfflttfflP 1 2 0 

% % v h 1 2 3 »»MBK 1 0 6 ft«WKi^t 
h 1 2 0^CW&««»*MBHWW0. 1 0 6rtCD 

jue*9fCo»]Mue («*«+3*cs) ictm?** 

[00091 BI, ftMM 1 0 6 |#iTWCCttffe©ffllB3^6 

ccd*S=i-^-i o 7tcfc^>^ , -if- j e^^^ h l 

2 3 ftlSfc?^3OTSKl/ttlr**a=i--^--fflttlHP*»6 

tttB^n^c enactor, zxs^-^- i o imtm 

[0010]*^ C©M3-t- 1 0 7rtTSPCC« 
I^UftC^jBffiflBKi&P^fiSSti. C(D^/S^«© 

iip^as»ffiy^ h i 2 5 &mxwmM i o 9^gp 
ccHPbfciaa^rattiHPi o9AcciiaLro»*. fit 

ot, $111 0 6^ (TK^rj^^- 1 0 7rt**te) 

**aiL/ fc$a«, «rfB»a^M»i&p<fc o ^^wm 

^M2 StcSSAb, *C*&T»^fl3ttlHPl 0 
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0 9w*«bu ssi 1 3 AftzmmmicmQotc 

ft^USTKUM 1 0 5TffiKt&W/ci?mMffi^P 

1 1 8AJ:9TEIfflitl 0 5rtCC0fiRStife»3SS±y 

[0011] Jgfc> »*P3i 1 1 5 ©T#<Z>TEBi!S 1 o 
5±BJWi*<r<IHKiJi!WSti"C*0. CCDiaKSgRlO 
5 ArttC&gLrTEiSMl 0 5±CCttfc-*-flM*6 
13 4#KSSft> 3 4(C»»S1 1 5© 

B*b-*-i 3 3«0W^e»nr^/c o io 

[0012] 

[0013] £fc v 7 ^ VteSROfcTUi:? * >©Kffi 20 

[0014] «*t^©&»ws«£»fc"*" 

[0015] 30 
St2» Bf5EIBIIBra«tt^JShfc7-f >3 0 • ■ • 

a. 

[0 0 16]**:. »*«2©»Wfl!>(IB£««tt. B^fS 

3 0-— £SMT£&mfcDft$&K&3 2 &*>6*5 
^^S^*$^r, §7^>30 • - •©MSBcfcDrt*' 

813 1 • • • Jfti«E«3 2a>rtffiCC}B^3tiytrt* 
3 2Bitf^ CO»»K«3 2ttS»&ai3 1 • • 

[0017] mc. l»*B3©»?8©Jft&f!fcS». Bfffi 

3 o • • • zmmTzmmoftimzms 2 ttmi&z 

M&&BCC*sl>T. &?j>3 0 • • • <D«aB*af3E<0 50 
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[0018] »C*fc, S»^4<D»HJ(DJ»3^S (ft 
308) 1 5 fcWMBiMBa 1 . £fctti»3Rffl2. 
*a30^fcM^, iSfflt-^3 3ei C 
Ob-^-33«7^>30 (1»7^3 0C) CC 

?gja6snfc«^»3 1 A«cK0«w6nri>sfco-c* 

[0019] 

m*mm?z>o m 1 {z*mi<Dm&i&& a%*m 1 5 ) 
&ffi?Ltcftmm 1 ofii»rfflijas, b 2 «^/gjs 1 

flBR**TiEffiBI. B3«?£iP81 SOJEffim. 04 « 
1 5 (DfflJBB. B 5 ItftrngBTB 3 2 OtSEtKffilBB 

[0020] ftffimi\tt§zm#vvi'Z>m<Dmmt2 
icmmmw 1 4 s^irias n/c±rai4 iriziiM 5 

»S6. TE®M5<DT:££!?3^9, €-ft fcCDMfcte 
Si8iltl^, fit, #»S6©tiraHPraiI» 

»«a8ROWaa9B, _Lffi^PCD§fil 1A 4 12 
A, 1 3At«itfc5l*fflLra©IWIWPl 1, 12 

ai8ttch6±Tra) , 1 3w:j:o^n-enH^a 

[0 02 1] */c. »J«S8iDHa5CCttf±«J«l 7 KIT 
?££PM4 1 3&5KBBKJflE3tir*J0 , tQ*££p^4 1 rt«C 
*»W<D«aE»S<b UTCO^Slg 1 5 #R«3*iTl,> 
#£Pi£ 1 5 <D±#fc:tf:j*JE*8 1 6 etir *$ 

[002 2] £/c, »«*6©*»«:tt±T*rSi«:»SE 
tajftiSffi^ F 2 o^Msnrteo, c<d#* 

h 2 0tra^»»itttfflRtfflP2 0 A*»J5SS*ir^ 

C<D«M^»By* h 2 0©T4Btt* — j8MP2 6 
Bifiti&VmAr 1 KlPIJ&b/t^ h 2 6€r^Lr«fffi»*P 

S4 iccamurteo. ^oi&4nu*±Eisii4JS95± 

KtMbfc y h 2 3#/l«3*rCl> 

£ 0 »^6^ec»tHKISO«2 2 • -«aaR3 

[002 3] MCC, Kf^S»3 ©T»«W«c»«8l«B3 

5*j«iajsnr*5 0, ccoa«S3 5rt«:wffl«B»ais 

[0 02 4] Ctl6BBB«3 6ac^afflWll 6 

«B*btt^»OWB«cj:0»»a8©fflt««:a-^r»'C 

$ti€>o tor. »aa8rt*«»Lr»aiL<fc«; » 



[0 025] ttc. mmmi 6<fc9#*ffisftfci*sw> 

— h2 6K8KAU #>^-U*-*X£* h2 
SZmMbXttW&gW?? b 2 0rt£±»U ftjfKS 
fflttmP2 0Acfct)JftiBS6rtCC»:#ffiStiS. 

^ h 2 0 ^(D?&««*&*HfiB«iail U 6 rtcDSK 

*wje©»»B&* <m«+3-ca) fc*t£rr&o 

[ 0 0 2 6 ] t% % »»S6 «TSBW:Wf6©SHI^6ftW 

£ft* 0 

[0 027] g/c, C©*fi3-t-7rtT««CttftI 
^«a&P2 5 AWgJ&RSft. C©«HBffifl3ift&P2 5 
Att#ag»H#* F 2 5**ST»3SS9 ASWCHPO 

ffirBBftASfflR&P 2 5 A <fc 9 ftiftS W9 # * b 2 5 Ct 
^Al, -€-C^grif^ffiR±fflP2 5BJ:0if^9 
CcttfflSft^o fit, »aSS9rt«r»BL/. SSI 3 
Art*H«»«:ft*Pt/fc«, te»«TKiHS5T®K:K 
Wfc»3JSfl3!tt&P 1 8 AcfcOTEBMSrtKJUfltSti 

ft:»3E§±y* h i 8rt*ar»aa4 1 wTSBWBfi 

[0 028] gtTfift&S 1 5 (tt&sts) «t;u 5 
n/tfflSJgj^K^Murfeo, cftcatefTtwc^RSftfc 

»«B«3 23&*K0-WW6*in>S. ®TfaS(^^-/>3 

ft) ©Tfffi3Wll»fflB*lk^ ^>30Ai, -*8£#fi0>fi 
M^^>30Ci, ^(D*ra<D*»»7^>3 OB* 

[ 0 0 2 9 ] * bT, SW»:7 ^ > 3 0 (SttJIft^ -f > 3 
OA, gfifc?&>^>3 OC, >3 0 B) CDflrf 

mmm^mmmm^^mm^titcmm<D^m3 1 a 

• • v 3 1 B • • #«W6ftTl>S. SK6»3 1 A« 

iaffi*6<oas*a<. Kd»3 i B«ai»jntsn. 

SW»^-f >3 0Ofr«J»CC±*6T«:S£ECciB«Sn* 
iftCC, Nlt0>Wr>K&iJt3 1 A, «l>«d»3 1 BCC 
»ur«8U»©air»K^«3 1 B, *l>«£t*3 l A* 
-e ft ^ft*tftT n < leg 5 ft X C > £ o 

[0 030] *K^»3 1 A, 3 1 BCDtfltt^irSte 
J£IB<g3 2 jWAS ftfcflte* B§+ * ij <t »£aJf&«: 
^"TSi^CC, 1 A, 3 1 BOAflStttMBB 

^3 2 iHfitfWWi'MlF'hS < JRfltS ft"C ®t&8t3 

iA, 3 1 b££Mee*3 2i*BaH«K«»r*J:5 
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immztix^z. 

[oo3i] i%mssm3 2\m. tji^^a, 
&f o ii i> »^ s ft /c «> ©cDiesas^* * *tttf « k m a 

T£C£K:<fc9. P«CC^>KaB3 2 A (U?=K) 

«snrc»*. »«^3 2©«^iBBi«snaft 

jft7^>3 0©K^»3 lAi31 BCDHPBIC^&LT 
»«iB«3 2(Drtffi«C«fiM8«©rt«3 2 
B (H5) *sfi3*|HlCcHW&ft, CCDrt?S3 2 BCCcfc 
10 *) ^«SEe 3 2 rtffi©Sffi*&*S£3SS ftT ^5. 

[0 03 2 ] fcfc. ^&ft£PS (M&ftS) 1 5 CD*S£ 

fi^rs. jfe-r. swfc^-f >3o**fltr4«» 

»7^>30C. t«*7-r>3 0B. SSSC»^^>3 
OA©±«£fiRfcffl*, 3f5EOlfflHI"Cl*atJdfe^Sc!: 
Wl&MfcB&lj1tmC&9<DM&m3 1 A. 3 1 

C<Dm&. fiS(R7^>3 0C. *SC^^^>3 0B, 
JSfiMft:? -Y >3 0 A^JH^ClBgbr— 7hiLt 
IWILa^ ®RJ»7-f >3 0C*WHK:aSC9#W"C 
20 i»4. cftccjro, ±S»J©»i7-f>3 0*8{cfllffi 

[003 3]^ Or, — *3&>6Jifi©fc< *£ffff£t£0t/a 
tt0t«3tl^«e*3 2 *SK^St3 1 A, 3 1 BCD 

^3 1 A, 3 1 B©«W*r»»!HB«3 2 ^#A«^ 

c<om&. mikv * >3 oo«rsw*6rt*«:ifisi 

*-jtSK6i3 1 A, 3 1 B*Bttfrir»*©r, ^ 
30 E* 3 2 B*OT«KJBilJ^S nfc«»C*Kd« 3 1 
A, 3 1 B{C«^U, a*fitSCi3Wr*4. Cft^C 

[0034] *fc. ^®i2@3 2 »ftSft:Att&«S(D 
R^-m3 1 A, 3 1 BCDAWKlK^Stl*©^ ^«Se 
*3 2»W«*0^<>F«f3 2A©±»*fMB«: % TSP* 

mmtftzzstamrz (H4) . cftocj:or, ^ 

^©3 2l»fIIH i *K?>JK:ffiO«W6n*CiKtt 
40 [003 5] »5»»1B« 3 2 CD^PBi^JtCi: 0 > 

1 7©&K*»ia3-e"C*&*PS4 1©^I*«/M/. ^ 
»S8©*^»©lfi^«iasc<!:*r#4<fc5«:ft 

[003 611/c < >3 0 Ctt*TM©»« 

K«3 2J:0T*«cBaEl-*ift«:. eaEO^fiawd^ 
^>3 0C(DTSPCCB, ma^%6*-*J:*)«J#»3 
50 3A*W^JiSSft, C©«J*»3 3A<OA»«fitt» 



3o^f)mmm<mm'rz>£5< l cffij&2tixi,>Zo 
ur, ^^>«^sp3 3 A<D§mt<cimmmt-2-3 3 

(Dlcmx-X. &&Bfflt:-£-3 3 fcftSJSll 5<DSd&:7 
^>3 0Ta5C7)^a53 3 ACC^3ii^>(D"C v ?S£P3£ 
1 5<DT^TB:iiJli5±@(^Dafi|gB4 2 4>/h£ <"C7# 10 

[00381(3, ^ifb-^-3 3telB§fg3 6© 

<Dm&. 1 5 <D18M y a > 3 0 <E>T£§&C(&St - 

£-3 3£EK9tfWT:fc9, fio, iIt-^3 3« 

a^sffi^^ ^ >3 o cicmMisxmMTzor?. mm 
[0039] ^/c, ft&mnzmmt-z-mtt'&te 

[0040]», S67!;M0 1 OGCTfe^— OCO^SI 
SI 5 CCDi#^<D^i£l 5 

mu^hf&^mmm3 zfrhwiz> 0 ^>2 

7(Ofy^S^«frai(D*P^K^2 7 B&ftfttrtfaV 
rW^^ntfcD, &fi^&2 7B£-iim:fc:& 
^/d#zgr, 5r^iIU^$n/c^lB@3 2©ii:^a5 

[0041] ^<Dt££§r#s^f>3 2 ^temKK/sffi-r 

^ipsis^^-r^o CCD^. ftiief3 2(D^> 
K353 2 A<!:^^{4g(C«^^6IS^ ^ >2 7t*I2 
SUj:D 0 £/c, &S&g&:7 -r > 2 7 CDp a 1PIW:Tl2 Wt < 40 

[0042] e^c. c<om^(o^m^i scD&mm? a 

> 2 7 3 2 (DWJifite ffirr £_hT 

#fr<Z>ffltfSP2 7 A. 27 AlCte^XffifeCDftm. (0& 
J:0*t< 9 0ScfcO/h5^ftS) TSGfHjn^cD^ 

o^^fip<-iR:#^ft^^^e>nTi^ a 50 
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t\ ^ftb/c^cD&i^^ a >2 7ofr^i«, futatt^j 

t£l 7<bK^?i*3Wffi(bCDKP§ (»iPM4 lCDifl) J: 
[0043] <&£titf&K:£ 9il2 CC^f *P< »*PS 1 
1 5 tiffin > 2 7 OWan^tWJS 1 7 Al»«WM 
C<D»£K: fc, -f > 2 7 «^d&im— PlBCCm— ft 

[0044] C*UcJ:9> Be*©<fc^Cc»J»7-/ 

monAtcj^rtttt? ^ >2 KDm^rs^mtrji 

[0045] 

[maw] *wc> si i»H6©?&aiai 5 

tt % BfJEIBBirWStfcW^etifc. «07;b^^ 
»<0/h«-J6»ttfiB»7 a >2 8 -efteSrKilT&te 
g£ie^3 2*>6/35S. ^fifcUft? -r >2 8 tCW^KiiJL 

3 2(DS^a^CC§mjl?L^WAL/cf^ ?&«i2«3 2 

[0046] ^<Dt^r#$tI2^3 2 ^t6tfWc®ft-T 
^ip^l 5*«JiW"S. C<D«^, ft$S2W3 2cD-c> 

ksp3 2 Ai^sfflHtcttigaccfttn^eaj*^ >2 

[0 04 7] C©it, #gfc^7^>2 7 • •OmracD 
ht^C^ &&L<Dt&.m7 a >2 8 • ■ • teWnb!Hj-£> 

icjsft u/cf^cosd^^ ^ > 2 8 (Diiafi«, fuiaft^S 

1 7<b»rf»?i»3l^®i(DP^Pg (^iP^4 £9 

[0048] ^CC, m 1 3 7!>M0 1 5 «l5K:ftfeCD*5S^ 
CD^SJ^l 5^ltl^. C(DS^, ^iPSl 5 m 
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OAi, tftm>fiM7^>30C<!:, *<D*!H© 

[0 04 9 ] -eur, IRM7^>3 0 (JISm:7-f>3 
OA. gM7^>3 0C, *]Si^^>30B) ©h« 
^CCB8^iaWrW^«3hfca»©K^«3 7 B ^ 

• aftsrt*«:i^wr»j«stirif»*. Si&£?ft3 7 bcdiJI 

*®IE^3 2 &HH««5t»tt^*^S < JaaS*VC. 
»3 7 B tMiet 3 2 t^KHfc< «f "T ^ J: 

»^^46?f^K:Jaft^l/^S«l2«3 2 Z—Jjfth 
#«^»3 7B©««*^J*A«^ (rt^te*) S 
»WfcH*CC&«6i*3 7 B©*«*r»»K«3 2 * 

[0 0 5 1 ] MtC, M7^>3 0 (®KS7^>3 0 20 
A..fiftJft^^>3 0C % *M7^>3 0B) mf 

3 7 A, 3 7A{C*j^"CW5E<Dftff (OfiJ:0^:*< 9 
[0 05 2 ] CCDit, S3SfcJ»7^>3 0Ofr»©lfflfl 

^ut t H«cc«ftLA:a©3ttj»7 >3 oofra« 

4l©tt) ±0/|#**< «*»»»15«: 30 

[0 0 5 3 ] B18ttIfCi^-o©»»815 
(M^ftS) ©SBM****. C 1 5 

«3 2^6AS. >3 8«:i»»3HlT±T 

Jjn^LTffi^-r ^> C t CCcfc 0 fiWSfc? Y > 3 8 ^ISb/c 

S^CC^>h*lB < g3 2A^^H^LT$0ft^CD^ 40 

i«ie s g3 2^^uri^o 
[0 0 5 4] *or, §M^^>3 8^ flf£<D#as 

Eg 3 2<D^JJ»tCtitgT^±T*rpl©ft^8l53 8 A, 
3 8 A«C*Hr»t:Bf3e©ftJt ( 0 Scfc 0 At < 9 0 gJ: 0 

<D£ a > 3 8 • • <Dtta<0ffl«*^ttflK 

<DS(^^>3 8- • • «(5Itl*>|5]— ©#st?— 

injccjBft stress, ^it, i^»ctjaftb/c«<DfiW» 

7-/>38 OflMMK. mriBft^S 1 7 <biR&*I#3 rt 50 
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mtomm (»a®4 i©*d £D/M*A*< un* 

So 

»»«»W*. *»9H«»i«l« 1 l 5 «c 

R6r, «©«^8©»S«k *i>tt* WBStt^K 

[0 05 6] 

[0 05 7] ftttE*»3aEK:»a*aE3(DK6 

[005 8] OftWtC <tn«, ±fa&C»Px.r^ 

*©r. ||fc3aMWKtt*/J^t*^t"*ci*^« 
[0 05 9] »«ffl3 J:titf, dT5£R8B§*C«» 

[0 06 0] #cc. «jdaftS©»K»CC7 ^ >MMWK 
T k MUSSES <- J: 5 tt^aWttSOMcJ: ^iUEtt^O 

[0 06 1 ] W)»S4<C>»WCC<fcn«. ±IB«»WCCttI 



•t It. 



(7) 
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[0 06 2] £tt. mi\t!:t-2-mtfi3te£$>*^± 



12 



* [015] Bl 3<D}$%l^<D{tomm~C$>2>o 

[016] MCCg/ck 5 — O<D^»g<Dffl(®Hr*^ 0 

>6o 



] 

[01] #j£^<^£8^ ^m/t^/aso 

[0 2] ^]aj$(D^cD^^*rjEOa0-c^)^o 
[0 3] tt*P^<7)IEffi0r£>£o 

[04] tt&smmmv&z. 
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